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0.013 µmol/L/h 和 0.007 µmol/L/h；磷酸酶活性分别是 0.033 µmol/L/h、0.674 
µmol/L/h、0.037 µmol/L/h和 0.007 µmol/L/h；脂肪酶活性分别是 0.052 µmol/L/h、
0.095 µmol/L/h、0.011 µmol/L/h和 0.059 µmol/L/h；亮氨酸氨基肽酶活性分别是






































The organic compounds in the natural water existed in the form of high molecule, 
and could be assimilated by the heterotrophic microorganisms only through the 
decomposition of the extracellular enzymes. Therefore, extracellular enzymes played 
vital role in the marine environment, and were the key factor of the microbial 
degradation and the utilization of the organic compounds. To some extent, 
extracellular enzyme activity (EEA) could reflect the degradation rate of the organic 
compounds. At the same time, EEA was the appropriate index for eutrophication. The 
exploration of EEA had significant meaning in the comprehensive understanding of 
material cycle of the ecosystem, assessment of the quality of the aquatic environment 
and mechanism of the bioremediation. 
Rhizosphere was referred to the dynamic and complex microenvironment that was 
different from the bulk in the physical, chemical and biological property under the 
effect of growth, absorption and secretion of the plants. It was a quite important 
environmental interface. The unique character of rhizosphere could affect the 
circulation, transformation and fate of the pollution directly. The significant higher 
biomass and microbial abundance in the rhizosphere form the rhizosphere effect, thus 
could facilitate the degradation of the toxicants in the rhizosphere. Rhizoremediation 
had become the hot pot in the phytoremediation. 
In the 14 sites of the Yundang Lagoon, model fluorescent subtrate was used to 
asses the spatial and temporal variation of the activities of β-D-glucosidase, 
phosphatase, lipase and leucin-aminopeptidase that were the key enzyme in the 
carbon, nitrogen and phosphorus cycle. Comparison of the EEA in the rhizosphere 
and non-rhizosphere of the Sesuvium portulacastrum on the floating-bed was also 
studied. In the experiment, the variation of leucine-aminopeptidase activity, bacterial 
abundance after organic nitrogen added and degradation rate were carried out to 
explore the function of the root and rhizospheric bacteria in the rhizoremediation. The 















(1) The trend of the EEA in the water of Yundang Lagoon was: EEA canal > EEA 
inner lake, EEA outer lake > EEA intake, EEA outlet. The EEA of 8# and 14# station in the 
canal were higher than other stations in most time of year, probably because of the 
series organic pollution, higher microorganism activities and enzyme activities. 
(2) The EEA in the Yundang Lagoon showed significant seasonal variations: in the 
spring, summer, autumn and winter, the β-D-glucosidase activities of the lagoon were 
0.032 µmol/L/h, 0.065 µmol/L/h, 0.013 µmol/L/h and 0.007 µmol/L/h; the 
phosphatase activities were 0.033 µmol/L/h, 0.674 µmol/L/h, 0.037 µmol/L/h和0.007 
µmol/L/h；lipase activities were 0.052 µmol/L/h, 0.095 µmol/L/h, 0.011 µmol/L/h and 
0.059 µmol/L/h；the leucine-aminopeptidase activities were 0.088 µmol/L/h, 0.252 
µmol/L/h, 0.061 µmol/L/h and 0.033 µmol/L/h。The trend was summer > spring, 
autumn > winter. Temperature was the major factor that affected EEA. 
(3) In the floating-bed system, EEA in the rhizospheric water were significant 
higher than that in the bulk water. The rhizospheric bacteria abundance was 43 times 
more than that in the non-rhizosphere water. Rhizosphere effect was very obvious. 
(4) Differences in the fractionated enzyme activity between rhizosphere and bulk 
were quite obvious. 50.73% and 45.67% of the β-D-glucosidase activity in the 
rhizosphere water existed in the dissolved (<0.22 µm) and particle (>3 µm) forms; 
65.87% of the β-D-glucosidase activity in the bulk water existed in the particle form. 
65.02% of the phosphatase activity in the rhizosphere attached on the particle; the 
phosphatase activity on the surface of bacteria accounted for 68.75% in the 
non-rhizosphere. The ratio of bacterial lipase activity in the rhizosphere was 93.02%; 
all of the lipase activity in the bulk water existed in the particle form; the proportion 
of the particle and bacterial leucin-aminopeptidase activity in the rhizosphere and 
bulk was equivalent to 44.06% and 40.23%, respectively. 
(5) For the degradation of the organic nitrogen compound, the coalition of the root 
and rhizosphere bacteria had higher degradation efficiency. In the experiment, protein 
was added three times, and decomposed in the 36 h in the experiment group of root 
and rhizosphereic microbial; degradation efficiency of the bacterial group was lower 















protein degradation; therefore, the decomposition efficiency of the bacteria depended 
on the root. Protein degradation associate with the increasing the aminopeptidase and 
bacterial abundance, EEA of the plant group was higher than that of the bacterial 
group in the procession. In the later experiment, EEA decreased follow the protein 
reducing. In addition, microbial community changed from coccus-dominated 
community to the bacillus dominated community in the degradation procedure. 
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